The electronic structure and magnetic properties of hexagonal Sc 3 In are calculated within density functional theory. We find that the Fermi energy lies in a region of flat Sc d derived bands leading to a peak in the density of states and Stoner ferromagnetism. The calculated local spin density and generalized gradient approximation spin magnetizations are both enhanced with respect to experiment, which is an indication of significant quantum critical fluctuations, neglected in these approximations. We find, as expected, that the ferromagnetism is initially enhanced under pressure, meaning that the critical point cannot be reached with modest pressure. However, we find that the density of states peak around the Fermi energy and the calculated density functional magnetic properties are sensitive to the c/a ratio, so that the quantum critical point may be reached under uniaxial strain.
experimental structure is not sensitive to the inclusion of spin-orbit. This is presumably because the band structure near the Fermi energy is dominated by Sc d bands (see below).
For the generalized gradient approximation (GGA) calculations, we used the exchangecorrelation functional of Perdew, Burke and Ernzerhof. 13 We chose the muffin-tin spheres R M T = 2.6 a.u. and a basis set determined by a planewave cutoff of R M T K max = 8.0, which gives good convergence. The Brillouin zone samplings were done using the special k points method with 528 points in the irreducible wedge of the hexagonal zone. Convergence was checked by varying the k point density in the zone averages. Convergence was further checked by repeating some calculations with a different LAPW code 14,15 using different sphere radii, local orbitals to relax linearization 15 and a higher planewave cutoff, R M T K max = 9.0. This yielded essentially the same results.
Hexagonal Sc 3 In occurs in the Ni 3 Sn-type structure (spacegroup P 6 3 /mmc). 16 The experimental lattice parameters are a = 6.43Å and c = 5.17Å. 17 In this structure, the space group symmetry allows a free coordinate x, which has not been fixed experimentally and which gives the in-plane position of the Sc. However, it is expected based on solid state chemical reasoning (particularly the Sc coordination) that Sc should sit on the ideal site, x=5/6. We performed local density approximation and GGA calculations of the energy as a function of x to check this, and found that, to within the precision of our calculations, x indeed takes the ideal value of 5/6 in Sc 3 In (the energy minimization yielded x=0.832); the calculated magnetic moment was found to be only weakly sensitive to changes in x of this order).
We show the paramagnetic electronic band structure calculated at the experimental crystal structure with the ideal value of x in Fig. 1 , along with a blow-up of the region around E F . The corresponding electronic density of states is given in Fig. 2 
